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SPCIFICATION 
MIRROR DEVICE FOR VEHICLE 

5 

Technical Field 

The present invention relates to mirror devices for a vehicle, which 
is attached to the outside of a vehicle. 
Background Art 

10 Heretofore, an electric mirror device for a vehicle, which 

automatically swings a mirror unit between a use position and a fold 

position by a driving device, such as a motor, is known. In such an 

electric mirror device, it is necessary to prevent rainwater or the like from 

coming into the device. 
15 FIG. 1 shows a conventional mirror device for a vehicle having a 

waterproof structure (refer to, for example, Japanese Patent Application 

Laid-Open Publication No. 2002-274261). 

As shown in FIG. 1, the mirror device for a vehicle has a shaft 100 

as the fixed side by being projected integrally from a mirror base (not 
20 shown) fixed to a vehicle body, and a housing 110 rotatably supported 

around the shaft 100. 

The shaft 100 is formed so as to have a hollow into which a harness 

(not shown) for supplying power to a motor 120 provided in the housing 

110 is inserted. 

25 The top surface of the housing 110 is opened, a motor base 111 is 

disposed in the housing 110, and the motor 120 is held in the motor base 
111. The motor 120 is connected to a circuit board (not shown) provided 
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in the housing 110 and is driven by power supplied from the harness (not 
shown). The housing 110 is turned around the shaft 100 by the driving of 
the motor 120, and a whole mirror unit, comprised of the housing 110 and a 
mirror (not shown), swings between the use position and the fold position. 
5 The turn of the housing 110 is realized by disposing a speed 

reducing mechanism constructed by a worm wheel and a worm gear 
between an output shaft 121 of the motor 120 and the housing 110. In FIG. 
1, reference numeral 122 denotes a worm wheel constructing a part of the 
speed reducing mechanism. 
10 In the housing 110, a cylindrical supporting portion 112 is formed, 

and the shaft 100 penetrates the housing 110 in a state where it is in 
contact with the cylindrical supporting portion 112. Therefore, the 
housing 110 turns while the cylindrical supporting portion 112 slides along 
the shaft 100. 

15 A clutch mechanism 130 is disposed so as to be along the axial line 

of the shaft 100 between the shaft 100 and the housing 110. The clutch 
mechanism 130, further, has a push nut 131 fit in the outer surface of the 
shaft 100, a clutch gear 132 and a clutch holder 133 through which the 
shaft 100 is extended, and a helical compression spring 134 in which the 

20 shaft 100 is inserted. The clutch gear 132 is rotatable around the shaft 
100. The helical compression spring 134 is compressed by the clutch 
holder 133 and the push nut 131 and, by its elastic force, makes the clutch 
gear 132 and the clutch holder 133 engaged with each other. 

The clutch mechanism 130 is provided to disengage the connection 

25 between the above speed reducing mechanism and the housing 110 at the 
time of swinging the mirror unit by manual operation to turn the mirror 
unit or when the mirror unit is swung by the action of some external force. 
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Accordingly, the housing 110 can swing around the shaft 100 irrespective 
of the motor 120. 

To prevent the entry of water to the motor 120, the housing 110 is 
covered with a cover 140. By the cover 140, the inside of the housing 110 
5 is sealed. In addition, a waterproof structure is formed between a tip 
portion (upper end portion) of the shaft 100 and the cover 140. 

In the waterproof structure, an outer cylindrical portion 113 
extending upward along the shaft 100 is integrally formed with the motor 
base 111, a bending portion 114 bending from the outer cylindrical portion 
10 113 toward the shaft 100 is formed and, further, a cylindrical inner thin 
portion 115 extending downward from the bending portion 114 is formed. 
In the cover 140, a folded portion 142 which is in contact with the tip 
portion of the outer cylindrical portion 113 and the bending portion 114 is 
formed. On the other hand, a tip portion 100a of the shaft 100 is formed 
15 thinly. The tip portion 100a is inserted between the outer cylindrical 

portion 113 and the inner cylindrical portion 115 to make the tip portion 
100a, the inner cylindrical portion 115, and the outer cylindrical portion 
113 overlap each other (hereinbelow, referred to as an overlap state) and, 
further, an end surface of the bending portion 114 comes into contact with 
20 the folded portion 142 of the cover 140, thereby preventing the entry of 
water while keeping the overlap state. 

However, in the conventional waterproof structure, in order to keep 
the overlap state of the outer cylindrical portion 113, shaft 100, and inner 
cylindrical portion 115, the folded portion 142 is formed in the cover 140 
25 and is made come into contact with the bending portion 114. Therefore, a 
dimension obtained by adding the thickness of the bending portion 114 to 
the length of the folded portion 142 is required in the axial direction of the 
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shaft 100. Consequently, the structure has a problem that it is difficult to 
shorten the shaft 100. 

To overlap with the shaft 100, it is necessary to form the outer 
cylindrical portion 113, bending portion 114, and inner cylindrical portion 
5 115, so that the structure is complicated. Moreover, it also causes a 
problem that assembly is troublesome. 

DISCLOSURE OF THE INVENTION 

The present invention has been achieved in consideration of the 
10 problems of the prior art and its object is to provide a mirror device for a 
vehicle, having a shorter shaft and a simple structure, which can be easily 
assembled, and in which entry of water to a motor can be reliably 
prevented. 

To achieve the object, according to the present invention, there is 
15 provided a mirror device for a vehicle, comprising a hollow shaft that is 
provided with a mirror base fixed to a vehicle body; a housing which 
houses a motor for swinging a mirror unit between a use position and a fold 
position and is turnably supported by the shaft penetrating the housing; and 
a cover for covering the housing to thereby seal an inside of the housing, 
20 wherein in the cover includes a cylindrical portion which extends in the 

axial direction of the shaft and engages with the outer surface of the shaft 
when the shaft is inserted, and an end portion cover which bends toward 
the shaft from a tip of the cylindrical portion and covers a penetration end 
surface of the shaft. 



BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a cross sectional view showing a conventional structure. 
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FIG. 2 is a general cross sectional view of an embodiment of the 
present invention. 

FIG. 3 is an enlarged cross sectional view of a portion III in FIG. 2. 

FIG. 4 is a cross sectional view showing a state before a shaft is 
5 inserted in another embodiment of the invention. 

FIG. 5 is a cross sectional view showing a state where the shaft is 
inserted in the another embodiment of the invention. 

FIG. 6 is an enlarged cross sectional view of a portion 
corresponding to the portion III in FIG. 2 in further another embodiment of 
10 the invention. 

FIG. 7 is a partial cut-away side view of a mirror device for a 
vehicle. 

BEST MODE FOR CARRYING OUT THE INVENTION 

15 An embodiment of the present invention shown in FIG. 2 is applied 

to a mirror device for a vehicle shown in FIG. 7. First, a general 
configuration of the mirror device for a vehicle will be described with 
reference to FIG. 7. 

In FIG. 7, a mirror base 1 is fixed to a body such as a door of a 

20 vehicle. The mirror base 1 has therein a shaft holder 2, and a shaft 3 as a 
fixed side is integrally projected from the shaft holder 2. A mirror unit 4 
is swingably attached to the shaft 3. The mirror unit 4 swings between a 
use position (stand position) and a fold position (rearward inclined 
position). A housing 5 through which the shaft 3 penetrates is attached to 

25 the mirror unit 4, and a motor 6 for swinging the mirror unit 4 is provided 
in the housing 5. The housing 5 turns around the shaft 3 when power is 
supplied to the motor 6 and, by the turn, the mirror unit 4 swings between 
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the stand position and the fold position. The rotational force of the motor 
6 is transmitted to the housing 5 via a speed reducing mechanism 10. 

The mirror unit 4 further includes a mirror assembly 7. The mirror- 
assembly 7 has a mirror 8 and a power unit 9 for tilting the mirror 8. By 
5 supplying a drive signal to the power unit 9, the mirror 8 can be set at a 
desired angle. 

In FIG. 7, in the case of turning the mirror unit 4 to the forward 
inclined position, it is performed manually. A clutch mechanism 11 for 
performing the switching is provided for the housing 5 (refer to FIG. 2). 

10 As shown in FIG. 2, the shaft 3 on the side of the mirror base 1 

penetrates the housing 5 in the axial direction. A ball 13 is disposed 
between the shaft 3 and the housing 5 and manual swing of the mirror 
assembly 7 (housing 5) around the shaft 3 is smoothly performed. 

The housing 5 has a structure that the top thereof is opened. A 

15 motor holder 14 is fixed on the top of the housing 5 and the motor 6 is held 
in the motor holder 14. The shaft 3 is formed so as to have a hollow so 
that a harness (not shown) for supplying power to the motor 6 is inserted. 

In the housing 5, a circuit board (not shown) for controlling the 
driving of the motor 6 is disposed, and the harness inserted in the shaft 3 is 

20 connected to the circuit board. The speed reducing mechanism 10 (refer 
to FIG. 7) including a worm wheel, a worm gear, and the like is coupled to 
an output shaft of the motor 6, and a final gear of the speed reducing 
mechanism 10 is coupled to the housing 5, thereby turning the housing 5 in 
the forward and reverse directions, respectively. 

25 The shaft 3 penetrates the housing 5 in the axial direction, and the 

clutch mechanism 11 is disposed on the axis. The clutch mechanism 11 
has a push nut 17 fit in the outer surface of the shaft 3, a clutch gear 18 
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and a clutch holder 19 through which the shaft 3 penetrates, and a helical 
compression spring 20 provided between the clutch gear 18 and the push 
nut 17. 

The clutch gear 18 is rotatable around the shaft 3 and is adapted to 
5 engage with the clutch holder 19. The helical compression spring 20 is 
compressed by the push nut 17 and the clutch gear 18 and, by elastic force 
based on the compression, the clutch gear 18 and the clutch holder 19 are 
engaged with each other. 

The clutch mechanism 11 is provided to disengage the connection 

10 between the speed reducing mechanism 10 and the housing 5 at the time of 
swinging the mirror unit 4 by manual operation to the forward inclined 
position or when the mirror unit 4 swings by some external force. With 
the configuration, the housing 5 (mirror unit 4) can swing to the front 
inclined position irrespective of the motor 6. 

15 Next, a waterproof structure in the embodiment will be described. 

The housing 5 is covered with a cover 23 by which an inside of the housing 
5 is sealed. The housing 5 is assembled to a cover 21 when a fitting 
projection 24 formed around the housing 5 is fit into a fitting groove 25 
which is formed in a portion facing to the cover 23 and fits to the fitting 

20 projection 24. The portion except for the portion the shaft 3 penetrates in 
the cover 23 covers the top part of the housing 5, so that the entry of water 
into the housing 5 is prevented by the cover 23. 

Further, in the portion where the shaft 3 is inserted in the cover 23, 
as shown in FIG. 3, a cylindrical portion 31 and an end portion cover 32 

25 which is joined to the cylindrical portion 31 and covers the upper end of 
the cylindrical portion are formed. As described above, by forming the 
cylindrical portion 31 and the end portion cover 32, the insertion portion of 
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the shaft 3 in the cover 23 has an L shape in cross section. 

The cylindrical portion 31 extends in the axis direction of the shaft 
3 and engages with the outer surface of the shaft 3 when the shaft 3 is 
inserted in the housing 5. In the embodiment, the cylindrical portion 31 
5 reliably engages closely or with a small clearance so as to be rotatable 
relative to the shaft 3. 

The end portion cover 32 bends from the tip of the cylindrical 
portion 31 toward the shaft 3, the end portion cover 32 is provided 
continuously from the tip of the cylindrical portion 31. The end portion 

10 cover 32 covers a penetration end surface 3a of the shaft 3 penetrating the 
housing 5. Consequently, the length of the end portion cover 32 provided 
continuously from the cylindrical portion 31 corresponds to the thickness 
of the shaft 3. In the embodiment, the thickness of the penetration end 
surface 3a of the shaft 3 is reduced via a step part 3e (thin portion), and the 

15 length of the end portion cover 32 is set to the length corresponding to the 
length "d" of the thin portion. 

As described above, the cylindrical portion 31 of the cover 23 
covering the housing 5 engages with the outer surface of the shaft 3 and 
the end portion cover 32 covers the penetration end surface 3a of the shaft 

20 3, thereby enabling the entry of water into the housing 5 from the space 
between the shaft 3 and the cover 23 to be prevented. In such a manner, 
the entry of water to the motor 6 can be prevented. 

In such a structure, it is unnecessary to form the bending portion 
114 for linking the outer cylindrical portion 113 and the inner cylindrical 

25 portion 115 as shown in FIG. 7 in a cover to prevent the entry of water. 
Consequently, the bending portion 114 can be omitted, and the length in 
the axial direction can be shortened commensurate to the length of the 
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omitted bending portion 114. Thus, the shaft 3 can be shortened. 

It also becomes unnecessary to insert the shaft between the outer 
cylindrical portion 113 and the inner cylindrical portion 115 to overlap 
them. Consequently, assembly can be facilitated with the simple structure 
5 and the entry of water to the motor can be reliably prevented. 

Since the shaft 3 is held by the cover 23 via the cylindrical portion 
31, the inclination of the shaft is suppressed and operability of the mirror 
can be improved. 

With respect to the holding structure of the shaft 3, the shaft 3 is 
10 held by the cover 23 which does not exert any influence on the operation of 
the mirror as described above. Thus, the holding itself does not exert any 
adverse influence on the operation of the mirror and, moreover, high 
quality regarding the waterproof property and the operability of the mirror 
can be stably obtained. 
15 FIGS. 4 and 5 show another embodiment of the present invention. 

In the embodiment, the cylindrical portion 31 of the cover 23 is thinner 
than the other portion of the cover 23 and its tip is inclined toward shaft 3 
in a free state. 

The inclination A is sufficiently made to an extent of, for example, 
20 about 0.1 mm toward the shaft 3. By properly providing the inclination A, 
when the shaft 3 is inserted in the cylindrical portion 31, as shown by a 
broken line to a solid line in FIG. 5, the cylindrical portion 31 is pressed 
by the shaft 3 and deformed outward. Since the restoring force is stored 
in the cylindrical portion 31 by the deformation, the cylindrical portion 31 
25 is fit to the outer surface of the shaft 3 more closely by the restoring force. 
Therefore, the entry of water can be prevented more reliably. 

Fig. 6 shows further another embodiment. The embodiment is 



10 



different only with respect to the point that an O-ring 40 is interposed 
between the cylindrical portion 31 and the shaft 3 and the other 
configuration is similar to that of the foregoing embodiment. 

Concretely, the cylindrical portion 31 includes, in its inner surface, 
a small-diameter inner cylindrical portion 33 whose upper end is linked to 
the end portion cover 32, a large-diameter cylindrical portion 34, formed 
below the small-diameter inner cylindrical portion 33, having a diameter 
larger than that of the small-diameter inner cylindrical portion 33, and a 
cylinder-side step 35 formed in a portion of the border between the 
small-diameter inner cylindrical portion 33 and the large-diameter inner 
cylindrical portion 34. On the other hand, the tip portion of the shaft 3 
which is fitted in the cylindrical portion 31 has, in its outer surface, a 
small-diameter outer cylindrical portion 3b whose upper end is linked to 
the penetration end surface 3a, a large-diameter outer cylindrical portion 
3c formed below the small-diameter outer cylindrical portion 3b and 
having a diameter larger than that of the small-diameter outer cylindrical 
portion 3b, and a shaft-side step 3d formed in a portion of the border 
between the small-diameter outer cylindrical portion 3b and the 
large-diameter outer cylindrical portion 3c. 

The small-diameter outer cylindrical portion 3b is inserted to the 
O-ring 40, and the O-ring 40 is attached between the cylinder-side step 35 
and the shaft-side step 3d so as to be closely fit to the outer surface of the 
small-diameter outer cylindrical portion 3b and the inner surface of the 
large-diameter inner cylindrical portion 34. 

In the configuration, the cylindrical portion 31 and the shaft 3 are 
engaged with each other while permitting a relative positional deviation in 
the axial direction. The O-ring 40 permits the positional deviation and is 
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closely attached to the cylindrical portion 31 and the shaft 3 in the 
direction orthogonal to the axis direction. With the configuration, the 
close contact part between the cylindrical portion 31 and the shaft 3 
becomes a portion between the small-diameter inner cylindrical portion 33 
5 and the small-diameter outer cylindrical portion 3b and the interpose 

portion of the O-ring 40. With the close contact portions, the inclination 
of the shaft 3 is effectively suppressed, the operability of the mirror can be 
remarkably improved, and the waterproof function can be also further 
improved. 

10 Further, in the configuration, by using the O-ring 40, stacking 

assembly can be performed. Consequently, automation of assembly and 
reduction in the number of assembling steps can be realized and, moreover, 
facilitation of the assembly can be also realized. 

The present invention is not limited to the foregoing embodiments 

15 but can be variously modified. For example, elastic resins may be 

laminated on the inner surface of the cylindrical portion 31 so that the 
laminated elastic resins come into close contact with the outer surface of 
the shaft 3. In this case, by forming the laminated elastic resin and resin 
for making the cover 23 in two colors, the device can be manufactured 

20 more easily. 

Industrial Applicability 

According to the present invention, because of the waterproof 
structure that the cylindrical portion formed in the cover engages with the 
25 outer surface of the shaft and the end covering part covers the penetration 
end surface of the shaft, the length in the axial direction can be shortened 
and the shaft can be made shorter. Also, since overlapping of the shaft is 
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easy, assembly is easy with a simple structure and the entry of water to the 
motor can be reliably prevented. 

According to the present invention, the shaft is held by the cover 
via the cylindrical portion, so that the inclination is suppressed and 
5 operability of the mirror can be improved. Moreover, the cover does not 
exert any adverse influence on the operation of the mirror. Thus, high 
quality regarding the waterproof property and the operability of the mirror 
can be stably obtained. 

According to the present invention, at the time of making the shaft 
10 penetrate the cylindrical portion, the restoring force is stored in the 

cylindrical portion, so that the cylindrical portion reliably closely comes 
into contact with the outer surface of the shaft and the entry of water can 
be reliably prevented. 

According to the present invention, the cylindrical portion and the 
15 shaft are fit while permitting a relative positional deviation in the axial 

direction. The O-ring permits, however, the positional deviation and is in 
close contact with the cylindrical portion and the shaft in the direction 
orthogonal to the axial direction. Therefore, the inclination of the shaft 
can be effectively suppressed, the operability of the mirror can be 
20 remarkably improved, and the waterproof function can be further improved. 
Further, by using the O-ring, the stacking assembly can be 
performed. Consequently, automation of assembly and reduction in the 
number of assembling steps can be realized and, moreover, facilitation of 
the assembly can be also realized. 
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